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DETAILED ACTION 
Continued Examination Under 37 CFR 1,114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on August 24, 2005 has been entered. 

Status of the Claims 

2. Amendment filed August 24, 2005 has been entered. Claims 1,11,15 and 18 have been 
amended. Claims 1-5, 7-16, 18 and 19 are pending. 

Claim Objections 

3. Claims 15 and 18 are objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is required to 
cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or 
rewrite the claim(s) in independent form. 

As recites in claim 1 1, the implanting a dopant through the L-shape spacer forms the 
intermediate and deep source/drain region at the sarne time. (See Fig. 1 1, alternative). 

Claims 15 and 18 recite: "further comprising", which means another dopant implantation. 
While the specification does not support a second dopant implantation through the L-shape 
spacer. 
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Claims 15 and 18 appear to claim the invention of Fig. 6, which is not the case, because 
the dopant implantation of Fig. 6 does not implant "through the L- shape spacer" and the second 
silicon oxide film 406 has not been removed. 

Claim Rejections -35 USC §112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claim 18 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 18 recites: "the method of claim 17". 

Claim 17 has been canceled. Claim 18 is incomplete thus, indefinite. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if tlie differences between the subject matter souglit to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in Avhich tlie invention was made. 

5. Claims 1-5, 7-16, 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chern et al. (U.S. Patent No. 6,150,223) in view of Laxman et al. (U.S. Patent No. 
5,976,991) and Miles (U.S. Patent No. 6,235,597) (all of record). 
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With respect to claim 1, Chern teaches a method of forming sidewail spacers adjacent 
opposing vertical sides of a gate electrode substantially as claimed including: 

forming at least one gate electrode (14) over a substrate (10); 

forming a first silicon oxide film (20) conformally over the substrate (10) and gate 
electrode (14) from a combination of gases and oxygen at a temperature; 

forming a silicon nitride film (22) conformally over the first silicon oxide film (20) from 
a combination of gases, at a temperature; and 

forming a second silicon oxide film (24) over the silicon nitride film (22) from a 
combination of gases and oxygen. (See Fig. 4). 

Thus, Chern is shown to teach all the features of the claim with the exception of using a 
specific precursor silane, temperature and pressure for the formation of the oxide and nitride 
layers and the duration of the deposition of silicon nitride film and implanting dopant to form 
source/drain regions. 

Note that, the claimed pressure and the first temperature being less than the second 
temperature, and the duration of the deposit do not appear to be critical. 

However, Laxman teaches using an alternative silane precursor such as bis- 
(tertiarybutylamino)silane (a.k.a BTBAS) and oxygen to form silicon oxide at 550-625 °C and a 
combination of BTBAS and ammonia to form silicon nitride layer at 600 °C at an pressure of 
approximately 20 mTorr to 1 atmosphere. 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to form the first silicon oxide (20), silicon nitride (22) and second silicon oxide (24) 
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of Chern using a precursor silane including BTBAS at temperatures and pressure as taught by 
Laxman because BTBAS does not contain direct Si-C bonds thus, the deposited films have very 
low carbon content. (See col. 5, lines 29-31). 

Regarding the formation of the source/drain regions, Miles teaches: after forming a 
second silicon oxide film (6) over the silicon nitride film (5), an etching process is performed to 
remove the silicon oxide film (6) to form an L-shape spacer (5); (see Figs. 1-2); and implanting a 
dopant (shown as arrows) through the L-shape spacer (5) to form a region of intermediate dopant 
concentration and depth between a tip region (10) and a source/drain region (1 1). (See Fig. 3, 
col. 3, Unes 41-62). 

Therefore, it would have been obvious to one having ordinary skill in the art at the time 
of invention to implant dopant through the L-shape spacer of Chern as taught by Miles to form 
source/drain regions of a MOSFET, since it is well known that source/drain regions are required 
for a MOSFET to fonction. 

Regarding the claimed pressure, the disclosed pressure of Laxman includes 
" approximately 20 mTorr" this pressure is considered to be closed to the claimed value. 

Regarding the first temperature being less than the second temperature, Laxman clearly 
teaches: the deposition temperatures of silicon oxide is in the range of 550-625 °C and of silicon 
nitride layer at 600 "^C, although the first temperature (550-625 °C) overlaps the second 
temperature (600 °C), however, there is no direct evidence either in the specification or the claim 
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itself showing that any unexpected results had occurred. Thus, the teaching of Laxman meet the 
limitations of the claim. 

Note that, the 600 °C of Laxman can be seen as less than and more than 600 °C. 

Further, Laxman teaches: silicon oxide, silicon nitride or silicon oxynitride can be formed 
using BTBAS at a temperature range 500 to 800 °C and pressure range 20 mTorr to 1 
atmosphere. The claimed temperature and pressure are within Laxman's teaching, thus, 
obvious. 

Also note that, the claimed pressure and the first temperature being less than the second 
temperature do not appear to be critical. The specification contains no disclosure of either the 
critical nature of the claimed ''the first temperature being less than the second temperature " of 
any unexpected results arising therefrom. Where patentability is aid to based upon particular 
chosen dimension or upon another variable recited in a claim, the Applicant must show that the 
chosen dimension are critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed, Cir. 1990). 

Furthermore, the specification contains no disclosure of either the critical nature of the 
claimed duration of 49 minutes in the deposition of silicon nitride of any unexpected results 
arising therefrom. Where patentability is aid to based upon particular chosen dimension or upon 
another variable recited in a claim, the Applicant must show that the chosen dimension are 
critical, hire Woodruff, 919F.2d 1575, 1578, 16USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Since the deposition rate of silicon nitride is taught by Laxman to be 20 to 29 angstrom 
per minute, therefore, it would have been obvious to one having ordinary skill in the art at the 
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time of invention to determine the duration of the deposition of the silicon nitride film as taught 
by Laxman to from any specific thickness which is based on the deposition rate of 20 to 29 
angstrom per minute. 

With respect to claim 2, forming the silicon oxide film of Chern in view of Laxman 
comprises providing one or more wafers in a furnace at first temperature, and flowing BTB AS . 
and oxygen into the furnace. 

With respect to claim 3, forming the silicon nitride and the silicon oxide films of Chern in 
view of Laxman comprises keeping the one ore more wafers in the fijrnace. 

With respect to claim 4, forming the silicon nitride film of Chern in view of Laxman 

o 

comprises maintaining the one or more wafers in the furnace at a second temperature, and 
flowing BTB AS and NH3 into the furnace. 

With respect to claim 5, forming the second silicon oxide film of Chern in view of 
Laxman comprises maintaining the one or more wafers in the furnace at the first temperature, 
and flowing BTBAS and oxygen into the furnace. 

With respect to claims 7 and 9, Official Notice is taken, that purging the furnace prior to 
form another different film appears to be within the ability of one having ordinary skill in the art 
to prevent cross-contamination. 

With respect to claims 8 and 10, Official Notice is taken, that how purging preformed is 
within the ability of one having ordinary skill in the art including shutdown all reactant gases 
follow by introducing inert gas then introducing the new reactant gas. 
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With respect to claim 11, Chern teaches a method of forming sidewall spacers adjacent 
opposing vertical sides of a gate electrode substantially as claimed including: 

forming at least one gate electrode (14) over a gate dielectric layer (12B), the gate 
dielectric layer (12B) disposed on a substrate (10); 

depositing a first silicon oxide film (20) conformally over the substrate (10) and gate 
electrode (14) from a combination of gases and oxygen at a temperature; 

depositing a silicon nitride film (22) conformally over the first silicon oxide film (20) 
from a combination of gases, at a temperature; 

depositing a second silicon oxide film (24) over the silicon nitride film (22) from a 
combination of gases and oxygen; and 

forming a first sidewalls spacer. (See Figs. 2-5). 

With respect to the combination of gases precursor, temperature and pressure to form 
silicon oxide and nitride and the duration of silicon nitride deposition, and implanting dopant, 
similar reasoning as that of claim 1 is also applied here. 

With respect to claims 12 and 1 3, all films of Chern in view of Laxman are deposited in- 
situ in a first furnace. 

With respect to claim 14, the fijrnace of Chern in view of Laxman comprises a vertically 
oriented furnace and the flow of the reactant gases into the ftirnace from the bottom are well 
known. 



Application/Control Number: 09/752,798 Page 9 

Art Unit: 2*814 

With respect to claims 15 and 18, as best understood by the examiner, in view of Miles, 
the implanting dopant also results in forming the deep source/drain region (1 1) in the substrate 
adjacent at least two opposing sides of the gate electrode (3) or opposing side of the L-shape 
spacer (5). 

With respect to claim 16, forming of the first sidewall spacer of Chern in view of Laxman 
comprises anisotropically etching the second silicon oxide film (24), the silicon nitride film (22) 
and the first siHcon oxide film (20). 

With respect to claim 19, the. implanting dopant of Miles includes a partial passage of 
ions beam through a portion of the L-shaped spacers. 

Response to Arguments 
6. Applicant's arguments with respect to pending claims have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 9:0OAM-5:OOPM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Ele5ti:efltcfiusiness Center (EBC) at 866-217-9197 (toll-free). 
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